mn^mmtf? <jp) 



<«> & M 4# gf ca> 



#11^11-239571 

(43)&HB ^11^(1999)9^7 3 



(51) IntCl. 6 
A 6 1 B 5/055 
GO 1 R 33/28 



F I 

A 6 1 B 5/05 
G 0 1 N 24/02 



3 12 
3 8 2 



mimosas ol (^26H) 



(21)tHH#^ 


WU¥ 10-244638 


(71)fflHA 


000003078 










(22)fflHB 


^10^(1998)8^310 










(72)38H# 




(31)«jfctfc£®#<f 


49879 -380999 




ffi**^BBSi&T5±1385#© 1 85S# 


(32)flBfcB 


79(1997)12^260 






(33)«$fc*£KB 


B# (JP) 


(74)ftSA 


#S± A. <*!*) 



(54) \SmV>%*m MR I gfrfcittMR^WtoWfe 



(57) \Wh\ 

mm\ ^mmmm^^mLxmm-r^t^fD^mmm 
5#^^r, ECGfs-g-wR»wa«:fi*n-ett^a^< 

«MR^^^^*||ffLrffl^Oii5«WMRff^*iR 

#<Dwmm mm &m o r ^aksfi & <z> *> ^ig^o # isjm 

;L£ e i|i(iffl^^r-r V^*i N ECGff ^cOR&frb<D 
^ttWftia^l-*fflfflMR^^rY>*llfif-t-'5o 



Wa&BME'l' ^ - is > ^'fflM R * * £ it <5 3* 

&z^z^wifflk^WLk*m%-z>MR i mm*, 20 
[if ^3 ] fit^js 1 istw^jc^^-c 

mmfom&^mxm^z^mmfe^&b. c^s^a: 
(ommmmt ^x&wsmzmm^ ^^y»iR^^ 30 

+ >l-Rft*ii:'5e»SSfc^ia:i:*«tx-5MR lgf 0 

^K^m^^mmm^zxmm^^mmM^^ 
mmzM^xmmmMRx^^^&mk^ ^tixm 

^£tifz.mm*$m\zmm i^xmmwiWifcnmmmm^ 

Lx^Ri^^tbw®^fi#r H i^i6cist9 608#p a ifi: so 



WMSpl 1 -2 3 9 5 7 1 



tinffi&tit&mnmmmMb L,xmmmmmMRx*-r 

>&mtii£&Zx*r>mte^&b&ffiz.Z>MR I ^ 

go 

[ 7 ] »*S 6 lEigW^ {C T. 

weswiffl * * + yfg^ x * * b -r z> mmm® 
»Sfc(ijliLiK-e*>€)MR r£§fi 0 

fiT IE /B M R * * -v > *5 <t t>*fft IE t< - ^ > ^ffi MR 

[ft** 9 ] 8 iE*ctf>i§ w \z da t > -c, 

mFfE^/U;* > r >r j^jg s E i&tfV^/U^ i/—tr>-X 
MR I ^g 0 

>&fmm§2 0 0ms e cU±*XtbZ>MR I l£g 0 

1 1 ] 1 0fE«c^)*P^l-*J^-C, 

gsg LT7- y x»t6 ^ x-mmmm^m^r 

UXmrfEMRff-^^SE©-T6'>— ^ry^ffcSMR 1^ 
[f»*JSl 2] lf^8fE«tcD^0^(Z^^X. 

mmRmm^^xm^com^^mMco^^m^mm. 
> v^/u^ 7 >r ^ 2 fcjt k ^r^^tt-^ 

t$MR I ielBo 

fc^MR I gf D 

5] »*3S8iE*(0|gM^iS^X, 
lfflfE2p«fflMR* 3rir >(i 2 ^5E^ ^r-T VOD^/U^ 

go 

6] «#«4Et^l:*i^T, 

^f^^ff ^[6] S i£tL{Sm=- ^ 3 - K*Ip3 r-mriE 



*1 



mffimmm<vmm^M^^xffimmm<nmm^m&$?i£ 

KHilS! L TMIE-r > - ^ > ?mM R * * * V 
R I 3£«o 

[■!»#« i 9] tmmi smm^mm^^x. 

^^-^^p^^^-r^^^^tt^^MR rgi 
& 

$ysmtri£>r ^-^iMR^^t ycoy- ^jxtcg 

[»*«2 2] f»3ft3l2 OfEtW^f^^T. 

is*, 

ffitRo i -eiessrSJteRo i 

£*#£^&£*fl|;tfcLMR [ SSBo 
[»*9 2 4 ] »*3S4lE*CO*P^«Cjo^r. 



(3) 1 - 2 3 9 5 7 1 



^toii:T»^i-5^a* ; firLfcwfc*W»^i-'5MR I 

striaspfflffl * * * x v mmmmm MR^^rt> 
imrrLx\*^K^m^Wi»mz&±^<Dmfi:m^'t 

Mo 

io [»M2 6] ^^-c^te^^-rff-^-^^n^ 

IEffi1*^m^^^tf®«[^Lri|i{lffiMR^^ 
20 [0 0 0 1 ] 

mm^^xm^w^^mmt-r^mm.^^ * - 

ffio-C^«IHSBj£(cS<5<»«4rft5MR I Ofc«#» 
[0 0 0 2] 

It**^a*ff] ^M^-r^-^v^ (mr i) » 

30 m&&<DMmmm^xm^m^m&L., zcomm^i^ 
x^^hMKm^frhmm%nmf&T&mm£xfo 

So 

[0003] -<z>ra«*q&>r>-^>^irj:o-c\ Mx. 
JiiLl c tt^I^-ffl[5:±lf-CS/NS:6<i-5C(!:. ft: 

[0 0 0 4] wfiOJ: m^,m%4 s 

(epi) c<z)»«ifeiii[Hi^RF® 

tt^tt^.ST-^rwTfcSo *fcgy«io»«fei±. sits 

T\ ^tlll l[H]tORF^$e (O^ 19 1 is a y b) {Cft? 
WL&tifWl (acquisition time) & 1 'D«KJt« LXfil^ 
so »«ffiT*«>5 »«ftB*Pfl(13 0 0 m sSSo * 



(4) 



¥fffl¥>l 1 -2 3 9 5 7 1 



wfl55SSEfel^J:6»««fett, E P I ^icit^T. lift 

*X C;h,*ffifflLfc»«&fT;t6 8 

itttrjen^nri/^^mrafflife^ ltgdecg 

[0 0 0 5] »lft*rft*s^l«*-c*>-5»^tc:(i, 

1 M<0 R F®fil;if¥ 5 «ftfl*WMS4fit ^ F E 7k<n'<t\s* is 

^> K (segmented ) F F E ife&S#ffl £*t*0 * 

5o COT^^yr^/KFFE^^t), ECGy- 

[0 0 0 6] 

[0 0 0 7] o£ <9 , >L^fpJ^(^^^ 5 V^TDigjEffcfl) 

(flow void ) m^&^iwKoT. ff*ffijWfi;< 

[0 0 0 8] C(OJ:5*tt«e,Tiwfc5roT-, 2 

aifc7n-/f>f Km^^Srfic: LT5ill{C[®^t:r- 

[0 0 0 9] -OJ:5>i:fie*tStS^tt*:lT 
Wti-5fc«){-*$ttfctto-c, -^cog^to i oil, 

VWlwftjgl^aa^-rsci:^^*, CtbdJ:*), SSL 

[ooio] ^tc^mm^B^n. ^^xo\^bm 



[0 0 1 l] S^tc^^^iJcoBtt*!. *<£>J;5fc'k 
fk) L, u - ^ roilfi^f f B 1^#^iit 5 1 

[0 0 12] 

»^J(-rWIEtt«»^WIE««lw»LTfliilfflMR^ 
^r^r >-«r«»[Hl. HfT L tMRiff^^^it6 
flSfllffl^^ir^at, -OMR«^ibj|friaa»<atB 

[0013] Frj^f^ siHEtpfln»as8*^s«. tfriE^a 

20 tcmm<Dmmmmm& s Lfc c t mi* 5 strE^* 
ishw & <o tz tb (o mm mm <n m m % ^ m x m m << * - ^ 

[0 0 14] ^fc, *«WWMR I 3S«W»2C0li«iC 
*fLTipfllfflMR^^^VS:1Sttlp3. HfTLTMRfflf 

ttfc|5jfflB#»J^R|ffl LTWfEKk(*<offirS£ffl«c(-*i-i-5 

^ -^v^^MR^^r-rv^nfT-re^ y — i/^-ym 

[0 0 15] :wS2wS«:«$li«|:ti^T, W^. 



(5) 



4#BB¥ 1 1 -2 3 9 5 7 1 



m^ti?ti<nmm&&witzffimm%\t LxmmmmmM 
z <nwmm * * ^ ^#gw* **-r >zm t -tz wtmwzm 

[0 0 16] t<(d, MIESpffllfflMR^^^ 

F®fi3fc9^^^rir>'B*ffl«/Ki2 0 Om s e c J^iiX 
Rff ^-SrSftSSt^lffltwaEa LT7- y xf^f5 - £ 

^^^tfeoTtJ;^, 20 

[0 0 17] £fcBiJ(Z>M<!: LT, iuflE^/u;* 5r 

[0 0 18] £6l-S'J<a#J£ LT, flflriS^^/^-V-^^ 
XfiE P I &<Ds</UX */—tr>xXfo& 0 30 

[0019] $b\z.m<ntiL&frio^ mmmmmMRx* 
[0020] $i±<nmi3Ltz±frti. <L>mmmfezwmL 

tt*iil-K^Sn. 3c^LfcJ.oKJSttifiB^MR«^ti 
[0 0 2 1 ] loroWtLT, 1 HI<0RFEbjei;if¥5» 

m^iaiitr^s-^x. Ri6ffis,is»^afl£W*ife 

^B#fW»«:[sIjau. a>o. tfc«tt$SLfc«iE^B#Pfl 



8 

S3*X(iftiiS>iPIffl^-f S >?k extort Z>z.bfrX-% 

[0 0 2 2] Lfc^ot, «IO-;y»R 
^^rty^^It^^ tSttWft^WXLtflUlSftBSPflT 

mi-zmmtt&<nmmteh*&h<>xi>, m*<oiamfa 

<Z>MR!lft&f#6 c t #x-# 3 Q 

[0 0 2 3] SfcSiJ^Mi LT. 10Oie!:|^» 
^PflasJtttlftffll ^ s e g . F F E ffi{^k«HJWte£0f ffl 

[0024] #8w^mr i m&n, wimm2 

tS^>^- K*f6]-efltrfEi|ifflfflMR^^^ 

aa^ftsuf-, stiiE*«fflMR^^^y-r^mL/c 
smem r « -ss-a > 6 tmmmscft (o mmm it^±ist5 

mmm^^mmmmm^mm^^^x^umm<Dm 
l fcflftiEgfS^ t l x atrial ^ - ^ 

[0 0 2 5] ^(0«3Sc«<7)»«*|-ftfi, MIEM 

<oWl «*r*S'J^) 3i = -ft ^-^^ 6 mrlE^igcto iij^7= - $r 

[0 0 2 6] W«liLfc»2C0jg-|«(O»^(Cjo^ 
X. #TEipfflffl^^^>^a(i, HftlEijiffllfflMR^^r^ 

^{r^^x^^-r^^^^-re ^ > t> xx# 5 0 



[0027] zxjttnmf&icx*), wmmm&iz&rtzm 

£5 C SO/IT. ^y-yy^^^t>¥^(^^r 

±t5 a 10 

[0 0 2 8] Sfcf-, ^OMRIglll ffrfSm 2 

JBMR*3r-r V4 3 ^^^^^^lb^ / >^< ti&<DX\ d 
«)*lil:fiaLfc7-f7r^ htf>3££S:fl];LfcMR« 

^ipj±SiJ:5C«b^r-#5o 20 
[0 0 2 9] ^fc$6(r. #«Wtf>MR I JSfif*, jifffE 

iz 7fs< u- $ asstf SiffiwiSSSrS s -r > ^ - ^ ^ — 

> - ^ ^ ^ffi M R * * ir > <^ — ^ V * iC g Wl #J ( ^ S 

ffiris^u-^^gtfSWt^Ro i 
izM^-r^mmm^mn-r^^mk. ^<om^mm^ 

5^a<t^{i^5C^^T-#6o 40 

[0030] -n^j:^ ^mi^-^ ^ >^a£^± 

[0 0 3 1 ] *«W*OMR»«*&(CJ;n^, 
&^tf««lwWLTip»fflMR^^ + >*^LT*« 
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10 

^^fflMR^^rir^Srail^llffLT, »fl&*rtftcE>»fctJ 
l6dS*tS5^MR«4:aill^o^^t#5c £j&s-e# 

[0 0 3 2] 

[^^^Hffi^ff^] j^t, *&w^%zmM<nmM% 

[0 0 3 3] fg 1 <ftH*6?gffi 

[0 0 3 4] ^^HffiMC^5MRI (iK«*i!6^ 
[0 0 3 5] CKOMR I 3$Bf*. i^iLX^ItP 

k, rf (S5«ft) {f#^^m-t-^^ffa<h, 

mttz&±tom^&k&mm(ft\zffiz.x\ f *z a 
[oo36] #mm&±&n* m?u*&mmtt<Dm& 
ik, ztomGiizmffi&mffc^zmmmnmzk&m 

WJ) (O^mJjfa (Ztt^ffi]) K«M8»Ho 

[0 0 3 7] «^«3g£ffitt, ^ 1 icffl^^^fc 
»«»**^Sii:S^«)^3ffl. (««) (Ox, y, zxi 

^/U3 3 z %mz-z>„ mmm»m*£ x, 

y, z 3>r/^3 x~3 z lc«flES:WiS&-r5fil*Jfi8»«ag 
^(O^^tii:, x, y, za^/i/3x-3zi:lf« 

[o o 3 8] mmmmmM^^b x, y, z ^-r/u-3x 

-3 z t:^^ti5/^^iffi^fflt6 : kizx 

3$iX, Y t Z*|fi3<0«^«»*^L-C, ^^-f^^ 
[0 0 3 9] i^m^fi. ^ 1 rtt0»KSPfl(-T.8L# 



(7) 



11 

§§8T(i, m^&m (nmr) tm^z^zfcfoinv— 

=£Tm8L»<n R F VM'^* & R F = 4 /V 7 lzVkf£~fZ> 
— £«»8RfS, R F = 7 asgfg LfcMRff^ 

[0 0 4 0] S(bl^, M0P ■ RSfflSfi, ->->r>^ (*> 
-^ry^ayhn-7HWW) 5, h S+3f« 10 

[0 0 4 1 ] c^mr il^Mfi, ^t£^L/cfi:oo<^m 

v^^MR^^^^T'^-r^fpin^-r ^ 

^^^>X\ £XT, TECG-p r e p*=*r^>-j t 

£ 1-1- -5 o * — v>^fflMR*=*r^ -^oOftr 
WECG-prep ^fXa 9 1xa£ L fzffiM? 4 H 

ECG-p r e p * dr r ^tOllfjvt'— ^VCO— 0»J£rEI 3 
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12 

l^S, ECG-p r e p ^^rt X^flCffil^^^t 
[0 0 4 2] ^iJ-Sli, CPU^W*!/^* 

H4, i£f§SS8 t\ S«»8 R<n—m<n»i¥&fflffl-t 

->-^>^lClLfe^oX(!S^«»«aa4. i£fS*8T*i 
J: tfgff » 8 R Sr»f£ $ fc: fttdigJS^^-C^Wft-e 
fc9, Wx.lfx, y, z =-</U3 x~3 z icHlflp-TS^< 

^Jt6f •/^/pf"^ (MRff^-) £rA^ LT, cco-r 
-*£ffl»*^=;y h 1 0tc^t-5o 

[0 0 4 3] ~6D^°/U^ £ LTI1 7»>lx 

^»teSriifflT-#St>^"eS>ixtf, 2&7U (2D) 
^>^fc^3^7t: (3D) ^^rt>t*)oTUl\ £ 

fc. ^f^^n<omWtt Lxn, se e>x^^) 

ft. FE (7 4 — /UK * ^7-/xy f^=t — ) ft, FS 

E ffllSE) ft, EPI (oizi-^y^ r ^_o;^ 

ft. Fast asymmetric SE (FASE : F S E ftf- 
^-^^-y^ft^M^^iirfc^ft) ft^^^rigffi-C 

[0044] £fc. -neto/^;^— >5r>^-eJWftSr 

ff5 £ #CO, 1 [nJCOR Flfi (o£ 9 , 1 3 y h ) S 
9 (OmiW^m^m 2 0 0—100 OmsecS^^^— ^ 

AS Eft ( 2 D 3= fell 3 D) «H£/BLfc»£\ — Mb L 
[0 0 4 5] 



40 



50 



(8) 

13 

Ca). 1 i/ a y h^*L#J CD*ftB*ra= 2 0 OmaecCDfca 
fcfcxvri- K^<&vh <J ?*tMX: 6 4 
x a - ffflm ( E T S > : 5 isec 
*»TE (TEeff ) : 4 0 usee 

(b ) . IV57 0 0-4 0 OMBeceScOiti^ 

MJ * : 128 

x (ETS) : 5 wee 

E <T Eeff ) : 4 0 usee 

(c) . 1 v = y h^yttXO»«^B8*<6 0 0-7 00i8ecSBE<o«^ 

ttffix>3 - piffle <? h'J^^t^X: 256 
xa — ?S||fl5 (ETS) :5 nsec ~ 
W»T E (T E eff ) : 4 0 »*ee 

(d) . li/37 ^fc9<Djt«l#roa<l 0 0 OisccSffio^l^ C^-fiDl) 

ttffix>a- K^G)©"* h ^Xif^X : 2 5 6 
(ETS) : 8 esec 
(TEeff ) : 64 oeec 
(Z<D'<^* -^CDig^ > $&ff$f$ = 1 o 8 8asecfc*X* 0 ) 

(e) . 1 ^* y hS/T*3<»a«^rBa^l 0 0 Oneec©ft©*§£ (*<?>2) 

ttfflxva- K^|3107 b l J ^Xt>fX: 5 12 
xn-fflsa (ETS) : 4 usee 
PTE (TEeff ) : 6 4 usee 

30 

[0 0 4 9] .&Jh*«^aSt Ltf^«l 9 

h S<£ frth o fc £ £ ^ . ,& ih 0fl *&*5 Jz tf&± frfcT 
40 [0 0 5 0] ^bC, 'MBf»Jffifl A#P<75#*{wf+ 

ffl*t5ECGi=jyH8i:ir«x.5 0 C <&^«fi-fiij 
ffliwjieftfflyff-^fi, ECG- p r e p^^c^^t^M 

(OUSEL fcPWW*-!' ^ >^«6^«|5JM8-f y-v^V^ 
so :**-r >*fT otMRl <£) t*— *«rJR«-C-#5 <t 9 
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[0 0 4 6] £fc. m&^-v b 1 0*1, §ff§§8R^ 

[0 0 4 7] w<^iB«x — ^^j^A&SWffa*— 0»J 
(mi P) Mtib^o #*>\ anWayilwll ^)^pg 

[0 0 4 8] lE«^-=y Mill Wf'-^fc.fcUW* 



(9) 

15 

[0051] m^, mm^-( %>?&&msc£'rz>tz#> 
[oo5 2] bBiwmea^ ia^L/jrv^^co^-< 

^JS^Lt, HUS-tjM-ECG- p r e p^^^VoO 
[0 0 5 3] S^Cl, M+j««6tt. ECG-p r 

««*a*»i 3fabm^&& mm*"rv?$ n 0 10 

FalTo C:t'(l E CG||^(ORSWt- ?W.fi^h 
[0 0 5 4] &(^T\ h£HW*6fi, ^>*0D 

^ >y&feft&tc&<r)mm<r)mft/<7 *~ $t inc. 2 o 

&£Vtmm&fmTdL&? y irT6 (CNT=0, Tin 
c = 0, TDL— 0 : ^fy^S2) 0 Mi 
*«* 6 1 9(C^ y-t-isT-f&mthL 

fl, E CG- p r e p ^^r^VH^f *P<D&&<D#Wl&tto 
fiJt^*HlfiU*l^ffiT*ECG- p r e p**^>Sr 

[0 0 5 5] r^J; 5^3ffflrds»5 hf+*«6 30 

[0 0 5 6] JWWfttCCL Rffi<Z>fc'— :?9iaH#Pfl^e><0 

mm^mTDUK tdl=to+t i n cicxvmwzjn 

S5) 0 w^WW*aa(lR28[tU^-e*9ilSix5o R 
VL&W&tZh Ur^S5 t YES) , ^f^S 40 

4 -cstjp: l Ac^r com &<nmm*$m t dl*s Rse-^ mm 

[0 0 5 7] RK^fcr-^a#$iJ^e>iiffiftPflTDL7) s aia 
"*"5<fc Uf^yS6, YES) , #EIc0*3r-r>e0X 
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G-p r e p**ir^a>lWli* »flfc*j*<7){f -^-3Sfi;&S 

rt> <b , <kmf*J#K ^ - ^ * * V £ 3 fcjuX'ft 5 # 
^X'fcoTk :^)ECG-pre p^^rtXl ffMft 

&X$6o *—is>yx**>&2fcn<Dm 
-g-fl, ECG-p r e p * * t^fi 2 JSKtc;* yt <t 

[0058] :^ECG-prep^^t>i:tT, iS 
ASE (2D-FASE) jfo&MieJB £ *l 60 Ctf) 
PI^ FEft, ir^^yf^ KFFE^t\ 

[0 0 5 9] ^y-^y^f^^tOffL, ->->5r 

[0 0 6 0] ±IE">— >5r>^HffP^Wit^«, mft^7 
!>^CNT = CNT+ 1 <Z>mg&?ft>tl 
8) x WWI^7>-ninc = AT- 

CNT^^S^T^il^ Ufy7 P S9) 0 CtU^J; 

[0 0 6 1] &\E\CD/</l'?> is— ^V^tO^fTiC 

(i7 0 0msecgg) ^*#« 
Ufy/S 1 0) 0 S 6(^[Him^^>^CNT- 

sii) o mm^^ $ >-^^^i@>fb^-fr^rc^(w, 

2^fi£:igJ£r64§'3\ 0t^^y^CNT=5(^ 
t^4B^ UfyT'Sll, NO) . ^^^/^S 4(D^^ 

1, yes) , &±^m^com^^w^±m 1 9\zm 

£tl (X^y^S 1 2) . ^(D'&tDfam-tt^l/^v-y 
^MZMisid&o &±ftffi&<0^* 

[0 0 6 2] ±aS<0«ffiSr«B»:||ff-r5 i: . -« t L 
msec, Bfr H 1»AT=l00msec^LXP 

SB 1 [lia^^-^>'^(wWi-'5a®a#PalT 

DL=3 0 0msec. S 21hI @ C0*ttl-*fr5igiEB#Pfl 
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(10) 
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TDL=4 0 Omsec, ^ 3 03 § (D ^ 3% >t^M~t 
PflTDL=5 0 0ms e c, - t l^o S 

>^**i-53jlB#p B iTDL^iBS£SttSo z.(Dfcisb. & 

mmmfrbmmmmTdL (=to) «tc, «t«2D- 

FASEft(:S^<Il[ElS(D^^fyECGp rep 
l^ s 0f^B#W (*«J 700msec) IB* U mHS* 

[0 0 6 3] *rLT\ 0» ^y^CNT/5^fi:i 

«F.S^P>3i®^FWTDL=T o+Tinc=400mse 
cdSSjgLfc^S-e, i20@6O^^rtyECGpre 

3E;B*MTDL==T o +2-Tinc=500msec j&sg 
S3[||(7)^^t>ECGp rep 3 frffife 

H T DL = T o+3-Tinc=600msec fcMiMT 
l4@|«^^t>ECF p r e p 3M^ffl 
ISM U fnl^i-^^—fs^-^^^fL^o ^(D^ar t y 
a^SEISc, #J;ttf5[§M«#, ^ft5 7u-A (ft) 

[0 0 6 4] #7 U — ^-^(ililga^ ^ 

WffefiMR Aft-r-* £ LTiEtt^--*;/ h 1 1 (CfSttS 

m-^lZft^LX, IWMRAS^ift, -V* (CIN 
E) i7Ff6 Q 

ift^a^Srigs (a) - (e) iZ7jk-r 0 zn^comn 
nm<nm&^n%m'^^tc-*h<F>x\ 2d-fases 

(^TE (TEeff ) =4 0ms, ma— (WW (E T 
S) = 5ms, is 3 y S$C = 1, ^ y^f ^jlp! (ST) = 
4 0mm, ^T-T^tSc^ (NS) =1, *]P^#r^ (N A 
Q) =1, vH^^t-fX=2 5 6 X 2 5 6, FOV 
= 40X40cm ( MWk<n* *r^l/mm= 7 0 0 m sg 



DKi-^n-Ptb, (a) tTDL=3 0 0ms e c, (b) 
~CTDL = 4 0 0msec, (c) "CTDL— 5 0 0ms e 
c, (d) ~CTDL= 6 0 0ms e c, (e) "CTDL = 7 
00msec, i^Co*Ct^ 0 

[0066] ztib<Di/*m^m%8umm^ti&. * 
{$&wwte<nn. mm (e) roMRA«r-*6o 

(a) - (d) 60MR Aft^^, (e) tCit-<T. 

MRAMf|^ r oOH^^^^fl, 1^0 (e) 
<Z>4£1S* •f**^*>iljg«FFalTDL= 7 0 0ms e c 

JKfiOt 3 — ^PJit^FSiW^ii®NrraTDL= 7 0 0 m s e c 

[0 0 6 7] Lfcj&SoT. «M£#fi, 3 t-i§3P# 

20 fflTDLSr^V^:- y^t:^tS»Lfc«SftOMRA 
«a*<b*B*iIHft. "T>i^*>*ig>fcg]SH#FflTDLSrSffi 

rftig/^j <afflf§(±. |pj»i^-r ^ >^(7D 

[0 0 6 8] £ P>J^ ilircECG-p r e p ^^^r 

[0 0 6 9] -feiC. MikW^flTW^ifiL^ <pqj»R) lz{X 
m£tlZ>skm*±T2 B*P H ldS*^Fffi^ (Tz =100-2 
0 0ms) r^asfcHbtfO^-So wOT2 B^PslooM^^ 
Ikiffif^ T2 BtPfl^i^c S F-^BBffl* (Tz >2 00 

0ms) (rtfc^r, is^<n*m&&fc&z>z. i^s^o 

40 TP5o ^^^<b(i. Wxlt ^CSfc TR. Todd Cons-tab 
le and John C. Gore, "The loss of small objects in 
Variable TE ima-ging: Implications for FSE , RARE, 
and EPI " , Magnetic Resonance in Medi-cine 28, 9-2 
4, 1992 j {C^^Tl^o HXiSfci-ct-Si:, Tz B#Pfl 

"9 '*point spread function " \Z X 1 £5 tt<D 0 

mm(0^yyn. »fiS»=l. 5T, TEeff =2 4 0 
m s , zcn-^lSg (ETS) =12ms(«t^^ 

50 L. »«l^ffiftW.f4(7>«*5SjKT**>'5o ZtUZ£Z>k* 



(11) 
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Tz - 2 0 0 0 m s (OC S F^IWC^t, T 2 = 
2 0 0ms^)tt (IbJJR) tt-tc0^ffl[«^j£^oro , > 
6 0 wixte, T 2 = 2 0 0 m s 6Qlfil?& (IMft) (1CSF 

= 2 0 0mscoik?g (ibfllR) li. C S F-^BBSSfKt-tt:^ 

[0 0 7 0] ^-c\ fsctBi^a- K^fSiSrikse^rfiHw 

ra§ (-r*^t>ftig/jr jgj^H^ra) zmm-t 
[oo7i] ^<nmMMM<o>kmmM4 t—v^s 

[0 0 7 2] XX hM-*»6fi, A^§£l 3^6cO«fp 
ft LTHI 7 {C^-r^LS^^-tT-r 5 0 20 

[0073] zti%:m&-rz>t* xx hsmme^ m 

i£LfcECG-p r e p * * ^ LTSM/i^46 
fc*H>fc ii36fl*P B lTDL*A^iSl 3£r^LT 

A^i~5 Uf^s2 0) 0 jjc^-e, xxbnwme 
iim^M^^m^m (mi p) mm.^t\ 

3.= s, h 1 0{wtH^-T5 Ury^S 21), 
[0 0 7 4] M+ 6(1, I^^ry/S 

2 l co^ltc^^r, W«^/a&3/S^5fcfc<7>x*^ 

ft ">-^y^«IW^y"^yf 5 

^oT2EH]@^^^-r>^Mt-r6<h#t^. ffite^^ 

[0 0 7 5] ^^^r^fltr^iPffl^TWS^fc 
ofciW»-e#5i (^fy^S2 2) , ^f'7/S2 

ry^S 2 3) 0 'n^i: «9 , 911, EC 

G - p r e p x^-f >H$£r[5]$l{;: ^ih^tT^M 
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^/cS#ftS£±^3 £ left 5 (EI9#0S) q 
[0 0 7 6 ] C^.&ih«)BH*fr*}t^L^«, h9t» 

isteiiSf^aifi^FPflTsp top^^^ 

£JO+6 5 Ut^^S 24) 0 
[0 0 7 7] CWaB«E^WI^#«^^T-rSi:, h 

f^7 1 S25-S27) 0 £i\ ECGff ^SrA^U 
^(Off-?r(CRtti75e-^«^ttiSi-S*^ECGfS-g-* 

^r^t'-^^jii^J^^^^^^S 2 
& A, fc'il® B#ffl T DL « it f* «-T 6 £Q« Srff 9 ( * ^ y ^ 
S2 7) 0 ^(7)ii^H#^TDL^fli[fl, BUrSE Ltc X 5 i:E 
CG-pr e j?tf>*frr**-r f3 ^t*<ti"5jfiLi» J ^ 

[0078] Sih^s^-^^ft^Rsam^-e 

[0 0 7 9] ^(75*iB>S:ji®«FB8TDL75SjS3g LfcB#<&^ 

8) 0 z^^^^ntz^-^^^ sn, mzmbtix 

EtS Lti>fc/^->- y it#t-^S C X 8 T 

^ ^^^m9(w^tL^n^-r 0 

[0 0 8 0] 0 8t^i-5a)S«*J*±^^^^(O!Hl»^2[s] 

[0 0 8 1] ->-^^ih5(iiS^, *^hS+IS«6^ib 
SrWWfLtt^ibtSWUr^-S (^^S28-l) fl . 

tTi~^ (^T77'S28-2) 0 

Wx.tf2D-FASES^lRSn, 

=x-K*f6]) ^X«lAT&]iC#-«r»^StLT^5 (0 9* 

08) „ Jttff^^^yi^p l^u 

[0 0 8 2] ;<D^2D-FASESl:J:orifP 
^^^^L/crnn— fa -^(1, RFn^/U7T'gft^, 

gfl^8 R!:il6H6o £{f§§ 8 R-m^ -ft -^S- 



12 
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[0 0 8 3] ^-^rV1^5(i llHiacO^^r^^jg^a. 

^<5 (^y^S 28-3) 0 
[0 0 8 4] ^60t&. ^>'^5(i2[E]@cO^=¥-^>' 

4) „ cw#«B#WTwfi, nusw^^Y^^fla-sJH 
[hi s 60 * * ^&f<nj&^-mx t°>(Dmw)& nng co-^tt 

4>*<*9, 2[HlcD^^r^>'[Cf^^^^-y :: — #<n&h 

[0 0 8 5] C(0#I*nw/i^iit5i:, v— ^> 
-?-5fiECGfs^£A^U ^cDcpaiRmif-fcDttim 20 
£?#o (^f7^S28-5, 6) 0 Z<Dfzbb. Hf^CD 

[0 0 8 6] ^coiilE^FPflTDLaiaSI-, '>-^Vt5 
li 2 Is] S HUB £ f^C^ 7 >f *(£O^T f*J 

tl2£3i£tiXx* j r>&MM£tiZ>* Wlxtf. HUB*} 30 
fltffloL^a- K^faA^ 9 0° fix^fS]t:, 2{n\nco 

6 0 CtfDaiva— KtfcllfiT-2[E]@^^^-^>dS||J6Sn 

[0 0 8 7] ^Lt, ->-^>"^5(i2[Hlg0O^^^ V 

$$6 LTff 5 (^fy/S 2 8-9, 1 0) 0 40 
[0 0 88] S7W^fs/^S2 9lwfc^r|?«L'C^ 

0) 0 Ztoftft* S/*3S£Bl 9f*, #J;ttf rs^LT 

[0 0 8 9] ^(O—iitO^-^iRftftia^i^toSi:, * 
h 1 1 iw— jS:»#iSnri>5 2ta<i0**ir>f;:»5?¥« so 
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/S3i) 0 z<n&f&&m<D^mzfftmxTv-7$ 2 1 

Til. ^ti0*8\ 2&<£>i©«A, BSriUltM&l^nlf 
^f+tt*DK<ai *i^a*w:frfe& s ffi^ $ llT^ 6 oo r% 

<, 2tfcOS»^£;ft,fcMRAlHfcA, B^^/lfcilifft 
[0 0 9 0] w(OJ:5lw*|SJfi?gffilcJ:n^ 'D«PJJB 

-Y^-sxv^^Y^srfT^ t^^mm^^c s >y (± 

KSffltB^MRA«£ittfci-S:: 

-TSfc, -tf-^ir:/* try t 1 ^ -^jgffi^ai^^T-^glffi 

[0091] m^^^^m^&^itfe-r^. t** 

H?T-r5*£\ RKffim^iS«tw^i-6afflW>fcjiaat 
[0 0 9 2] Lt^U — ^taaijg^Ffld^otSy^fS 

itT L^t\ xn-jI^^4C4^7P-/f^ K (flow 
void ) Md%lTt^3o 

[0 0 9 3] CWjz^^aftHSMotbRWS^S E^OO 

am^fkm^ t'zmm-t =- = — « -e-ffi^ftsfii- 

&btiX\**tefr'DtZtf\ *«P^i-J:9. t^ct9*Vjfi 
ft«?rST-*5 0 1 IlIW!ajB{^P|i5»«B#Pfl^fi^fc*t), 
1 ^ffirt-cPJM^^ ^ >^ (b#«) ^^riSiftill^^-r 
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'L^CbtoXECG-p r e p * V 

•c#So mm** s >y<nmm*m.*&i^ vc 

[0 0 9 4] ccoj; b\zmn^^ S ^Pfi^ihtk 

[0 0 9 5] £~^>T\ *Hifi^ffiiCj:tL«, teffi^v 

[0 0 9 6] ^<?)lfttt, StrfEiaeT-KWLfcffitg^^ 

Ililf B l^P)^WtSE*ffi]lwRM^Lfcjlilf B 
1 l^feot, #J;ttf 1 [Eli O^^-T >-B*C0{Srffi a: >-n 

^ir^^fiffi^>= - K^dSft^nLfcJiii«B 1 

1 (CBS— aLXt^itSo 1^0 (a) fw^-TJ;?^ 

9, ^r^ffifflai^zj- K^fSjirK— Ifc L"C^5 ifiifB 1 

^ifo^B 1 1 te&'rtX L£ L^U 2|E]g(D^^r^ 
V"C(Sfit93i>3- K^[^]^9 0° KJE$;ft,£(OT\ ^ 
fffiS*M-l^ia (b) lw^i-J;5(-. -^oifBlfj; 

[0097] ±a5L^njBjgffi-c*i, mm u) 

(b) cr>W»^8iijflR*5iiiaiS{^D»: 
T\ Rlia (c) d^W-ftK, M^coffi*B3i>=i— K^rS] 
WlfoflEBl, B 1 l^itt^*i;?B*S^fl-a6, L 

^^^(i, 2tt^Hflft*iS3!iSizAD»Lr^6^p>r 

&±ft\ S/NSr[fi]±Si3:5o El 1 0 2 * 

fttro^T^tttWLfcdv daflEB l ^ l 01 cofi-tg^ 

2 0g(/)^n^b£ / >T^iT^-Ci>, 7^o*"l.6£:^> 
JB jfiL » /£ da* ic *fr u -t to ^ f f * [p] W a * 5& s¥ 
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$-fr5wt*<, S5^S/N*5j:tJ«IIKfifl5coB;^=i> h 

[0 0 9 8] tS*^4«3iV=i- K^fo/^IS^T^ 

CO, MjttfEllO (a) {^-r^rSjI^firffiaiVa— 
j63S:K^Ufci:#(Cfi. «B1 1 dHiffi^ ya- K*" 

jcLXLS^tdifcot, xtztmm (b) t^-r^ffl 

f^oW«fiS:^TS J fr5ci*<}Sta^5C tdsx?^5 
[0 0 9 9] SibC ii^LfclSffi^jfi^*^ lgJfiO 

20 lHlfwt)fcoTSJJ:«6»«S:-r5 £ £ f^Ofe 

[0100] 2&(7)X*^l/<7)fg]{ZX¥>'(D\B}m 

&n^ftm^mz&m^x^z>frib. 2M&<r>***r^ 

[0 10 1] $61^ ^J;5 4#««FmS:»3tLfct 
LXt>, #<W*&, 1 [HIS, 2lHl@(0^^rir^fi 1. 

[0 10 2] » 2 tPgaE*gffi 

aur*jg^snfcgj®^MTDLSrffl^-5^ara»!-f ^ 
[0103] m^Ltim i (Dmmwm^^ 

40 ^rt>H K*fa]S:9J^."C'S fc J+2lH]CO^^r 
fc^T-fifclV ^^r% C(0»2(^|llfi?gflg^MR ISS 

«r-(i. 0 1 i(c^i-^n<, fits^^^- K^^j^rg:^ 
ti^ECG-p r e p * ^r^r Urftii^tSixfciS 
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ti£X±iz % f4*i^>'=« — K^ffijwj: 9 SU&m^ 

[0104] i-*^t>, jd* (-frdt) -r^u^tsc^n 

[0 10 5] jB3<PjHfogffi 10 
[0 10 6] Z<D 3 &K<Z>'L>Mfflm4 * — 

^>t7)C/— ^r>^ (fff*£LfcECG- p r e p ***r> 

CG - p r e p^^-r V*iiLT*ja^*tLfc35JgB*Pa 
TDL-C*«)^tLSo OTX-tf, B13 (a) , (b) IZff: 

*iR*l±, RLsel , HFsel , R Lse2 , HFse 
2 , RLsen ( HFsen (DMftX&Xysf ^mVn 3 o 

— K*laC£fc;*:¥ir>'aS2 nil (n fi 2 £JLLcofi[ 
St) . 0*1^.(^3 D- FAS Eife-CllSStuSo 
[0 10 7] yRLse^fcUHFsell stfUa — 

Ld*U yRLse 
*-rVRLsetf>*3\ 0 13 (b) Wl^XlX*^ 
fS](C|S:^£;ft,5 0 ^ixClxtU ^^r-T >HFseC0^, 40 

ii«i#w±T (HSI5/W8P) HF2fft{ca£££^ 

^£(19 0£S/ji5o fts^s e 1 s e ntt. 

s e 1 (— sen) iCOI^Tffi 1 , ^ 2 (73 2 lU^k®!*) 
^^^r^^^HJg^^L, COO UloDX^-r Vt!>>* * 



[0 10 8] ®i«ff»*tt. fiffi^V^- K^J^fefr 
R L^ft(-H£^£tL7t 3 ^thM^- ^ 1#IT\ £fcf£ 
tB:t>=r- K^r6j^±THF*f6]{^K^S^fc3»:7niS: 

[0109] :^3^iii:j:oXk ffirxEUfc^Jfi 

[0 110] m 4 CO Hffiflgffi 

*mA<nm4<DmmBM&m 14-1 5S:#jslt»w 

[0 1 1 1] mi 4ii, hf+SM6ioJ:^v—^v 
v-— ^rv^S:0!I^LTl^o ^>^T'(1. H 3 

raSBffii: LrtOE CGy- M£. & JzU^ l ©Sit^£o 
5 ^ttrt-H^^tt^ECG - p r e p X*-r 

[0 112] Mill 4ft^/Uf^7^^>f^-^> 

^t*^lftt5^, 0 l 5 (c^i-*D < , &*y-< 

-^(C^J-fS Lfc^^rt>RL 1, RL 2, RL3, RL 
4, HF1, HF 2, HF3, HF 4, ■■•cOllfiff-eW^. 
lf2^FAS Efti;iS<r#^— *lfc*£jft,6 0 I3W 

^-tRL^, VHFI1^2^/!>S±THF;^^*]-C 
^9 2 ^U-^^^P^ilJ^-^^ilj^ 

fc, S«ft(-. WiiliL^ECGy-hffi^Bih^ffiwa* 
^ - CD-?/U^X ? << * << * - is >^(Cio^ X VfatX 

[0 113] /^ib\ Zin^/V^X?^ *4 t—islstfiD 
XZ-Y^Mftte* RL 1, HF 1 , RL2, HF2, •» 

[oi i4] ±mLtc&mmjtm^fo^xn. 4 
[01 15] m 5 (onas?effi 
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(0116] ift&(n&mmteMlZ, ECC-prep* 
V(-J: 9*ffl»3£-*-£ECGy- hi* OkSHJW 
80 cOlWB^-f GiSPfPflTDL) lilooi, -r 

[0 1 1 7] aMft*t«^l«SST-*>S^t*S. ' CO 1 o 

X\ *HjBS»IS^MR i«H(i, ECGy— hfetoraas 
[0 118] ^{MfcKtfu KI+j|^6&J:t^>--y- 

^f- 5 ii^sd i^xm i r [^tf-tj: 5 ci. ^m^-r > - 

^y^^rtyttiot, ^ff2[e]C0ECG- p r e 

p^^r^v^Jfil^Uff-rSi: 5i:4ot^5„ S^TWE 
CG-prepX^rt^ffl "Ctt, fiffi^i > n — K?7 ft 

fcB3, 4l^tECG-p rep^^rt^ -Mi 
LT2^tcF ASEffiCi ^IfT^^o ^glllHia 
cOECG-p r e p^=^t^i-J;^ M 1 6 {Z^-i~MX' 

roO^, *»!IIRAR?5^^MR«-^(75SfiSdSS^:8w/i 

[0119] l2[fl]|C0ECG-p r e p^^r^^T' 
f*. ffiffl^^s- K*f6]*«X-tffe*RL*I^ic:»*L 
fctftffiT-WiTj£Lfcia3. 4(l7FfECG-prep^^ 
Vts&\%C< 2#C^t;F AS EfelCj; ^HfT^tL^o 
$2(H@^ECG-prep^^t> / !:J:^ HI 1 6 \Z 

w<7>J£», P^flRPV^e><7)MRff^3SS^*^: 
tw*5ftiiiiSB#MTDL=a 2^13^£ < ft,6 <J 
[0 12 0] *:<75f£, hW-WWe^cfct/^-^V-^ 
Sfii&fiLT, wW2lljg^ii®B#PflTDL=o 1, a 2 
*H£l/\ 3 ftx F A S E & < ^if^I^ ^ - y > 

WlOlW^y'f^xyn-KIs e 1 [Zlfri' & X * 

xoh %\z\%^ P^ip vw*ff*(6itc:-&*?ii:fcjl55Btw 
TDL=a 2(cH»|LT**y:'$*i5 0 * LT, CniC 

fp]T*5.o^y^^^>n— KSs e 1 W^ffi-C 3 8:S: F 



ASEte(CS^#Hff$nS 0 Se>l-, 2[§ISfi0log 
(- tl, ^Clftfl^A R 0) j£fT*ft l^fc>itfciljgB$Pfl TDL = 

o^^^y^-Ff s e 1 60^^T-3^teF A S E 
[0 12 1] £AT. fpl^fw. ^7-f^x>3-Kls e 

10 - KyYft=fc&R L^fa^frSHffl'f ^ — ^^-^^ap-v 

^<t. i§®*PflTDL==a ll-S<5<fiffiniV3- K^f6] 

= ± th f *rfi] (D^mmm^ ^-^y^^ty^^ 

[0122] r^ct^fC, (SSiJtD ECG-p r e p ;* * 
-Y>\ZX*>, E CGy- hffiWfc^tfXSJJfl*^ ^ 

cofcnjjfa\z&ioitxmwttzw>i££K, z<D2-o<DmcD 

[0 12 3] Z<D£ifr, K*[p]S:2«S<£> 

fiiM^:^ ECGy-^coM^^>y^g* 

^fT^tt56or% 2«lSco««*r*^5tlllc:ltaSix 
[0 12 4] ^^b\ ±3!(Ott^(iffl«*|-«^*»fflRi:P^ 

flRco2«*-e4>s*&^r**>ofc^. 3a««±^»«*r 

«T**>oTt)l^«r% -t^«3B»fc*(tC0ECG-p r e 

40 jtF ASEife«wJ;$ 3#:5c»«^PfiSSn5C<!:*< > 
HI 9 ClTf; Lfc 2 ^tc F A S E ^fe^ J; 5 "> V ^/l^ 7 ^ 
IRIft^. Hl4(C?nLfe2)Sfe7cFASEifei^J:'5^/^ 

[0125] sb 6 commwm 

so [0 12 6] CcOH^^iC^oMR IJSHli. ^^u^ 
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(segmented ) FFE& (JgJLT, segFFE^^ 
SrfigfflLfc,riS:«r»ti--5o -WtU, ECG 
-pre p J**-^* 2»7G<& s e g F F E&T'HS 

ECG-p r e p^^rtycO^ibtlK', 

>kwmn?-( ^^ymq^mzmmzitzztfrxz 

[0127] CGOsegFF EffiSrSffl -Sr^* 

w^*«*ia i 9- 2 i {CTj^-n m i 9i;uecg- p 

r e p^^fy^l^^, B20l:iiECG-prep 
^^rir ^^Sctgs e gFFEfeCK^^y 

— i?>?X*-r^(mikjts e g F FEStI^5<^/U 
e py^ir^^tM — i/xyx^^^lztem^LX 

[0128] ECG-pre pX^^^n f^>>^/U^ 

^-3< 2#C^;s e g F F E &(7V>/U* *>— >r>*^ 

[0 12 9] Z(D r>>^/U^^-T^ • ^/U^^oi — 
J3»»-e»$ 5 V ^/u^ 7 >f * L T^S^^tg^ 

7 >f x J¥ ft 5 0 

[0130] ztiiMcWbizmm-rzhs m?*>ht 

P^~$<Digj^~^q#6ft£ E C Gff -^-60R-R^ 
M (w js^r , R & fcf — ^ tt<Z>fflS,H*S!ja> fs ii@fl#RB T DL 
==a l^afflLfc^SS^b, [Hi 9, 2 0 60ir^>^h 
KD7x-Xix^n<, aSftj|sacoRF®jejaj:tfF 

mn-{f^^) o zn^x 'o&Mzntcmmm c: 

h i 0{ci£fbft6 o -/Hg^^y h i ofcii, fiffi^v^ 

- K^fplSraftfl Clw-ei*4fi) (w##jL-Ck£IWas 

ISiScfi Ccriisi) flMSft-cisfl. 7x-xk- 
twrt? i: xssjto k &m k s i <D&ft9mi&v>&tn<n y -r 

[0 13 1] £61-, Rftfc'— ^fflE^ttJSWSlJ^^'biiSE 
B*P«BTDL=a2 OqI) &f&&LfrtifMfrt>* 
yhlW7x-X2-c^tjD<, lSB»»WRFS4jgJsJ: 

fcftfc;x=i-{f -^(i, J!fc</5kSBBKS 2<75#»fljfflSc^ 



2) , a 4 (> a 3) , a 5 (> a 4) tf^ft-pftlZO 
^"Cfcl^SKLT 4(@o0" — «^siRjRSix. 3# 
@, 4#@. ib'J;(;5f l^k^lKS 3, KS4, *J 
J: t/K S 5 <0#»» )««(??**!] W 7 -f X^gES $ ft 5 0 

[0 13 2] ftWR-RftPfl-efe-S-lr^^ > b 

2 ic^j- L X H«t<^ n -iRft *i J: t/SBS^^T $ ft 

to h^uc^^ vi^EstSft-So sxt. mmzmft^ 

h3, 4, &<ttf5{w01^Tj|fT£ftSo 
[0133] Lfc^ot, w^E CG- p r e p ^^r-^ 
^sftTi-Si:. SlU^k^Pfl^^-r-^IEg^^T 

-^^2^7-yx^Lt, 5^c(Dm^mmm^n 

mf$i"Z>o 9 x il3fB#MTDL= a 1 , a 2, a 3, 

a 4, a 5WB*ffl<Dipffl^iii«Sr 1 0^^=¥-r>"C— 

[0 13 4] MS/*** S >?X\ hffff 

$16 fi*>— ^>i^5ir^LT 3^:jfc s e g F F E $£<D*L* 
MMM-i *-~"J^y***r>%m2 K 2 2(C7j^-r^n< 

^i@ii^9#P9lTDL=am(i, ±^ECG-p r e p^ 

[0 135] ;^ ^ -^^^^^r-^^tO^ir^W h 
(^Wi-S^^^^Jli, *-S)iwHlSDi-^MT (magnet izat 
30 ion transfer) M^^^5MT/>>^ Pm t ^ -^tf) 

m^mni- zmffimmm<Dik'¥m&Ls<^* Pch ess t , 
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